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PROBLEM TO BE SOLVED: To obtain a botanical active component regenerating a 
protective effect of skin on a harmful action from an environment by dissolving a 
powder obtained by pulverizing a seed of a sweet white lupine in an aqueous 
solution, hydrolyzincr a protein in the presence of a protease, filtering the 
solution and distilling a filtrate. 

SOLUTION: A powder obtained by pulverizing a seed of a sweet white lupin is 
dissolved in an aqueous solution in 5-20 vol . % concentration and a protein is 
hydrolyzed in the presence of a protease preferably at pH 6.0-9.0 at 50-80°C and 
the solution is filtered to give a transparent solution without a particle. Then 
the solution is sterilely filtered through a membrane in order to limit the 
presence of microorganisms, yeast, fungi and mesophilic floras and a botanical 
active component is extracted . The extracted solution obtained has a ^20 g/1 drying 
ratio, pH 2-10, S^IO g/1 protein ratio, 3 g/1 total sugar ratio and shows a main 
peak of molecular weight based on various molecular species at 1300 Dalton. A 
molecule filtering test by a fast protein liquid chromatography is preferably 
continued. 
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1. Title of the Inventiflr 

PROCEDURE FOX DIE EXTRACTION 07 PLANT ACTIVE INGREDIENTS FROM THE GRAINS 
OF SWEET WHITE LUPIN, EXTRACT OBTAINED AND COMPOSITION USING AT LEAST j 
FRACTION OF THIS EXTRACT 

2. Claims 

(1.) Procedure for the extraction of active ingredients intended to 
increase the thickness of the stratum corneum in order- to combat the 
detrimental effects of the environment on the skin, wherein it is 
comprised of the following series of steps : 

- grinding of sweet white lupin groans to obtain a flour. 

- dissolving the flour obtained in this way to a concentration 
of 5 to 20% volume in aqueous solution, 

- hydrolysing proteins in the presence of a protease, 

- filtering the solution such that a clear solution free of 
particles is obtained, 

- sterilising filtration to retain micro-organisms, yeasts and 
moulds as well as total mesophilic flora. 

f 

(2.) Extraction procedure according to claim 1 wherein hydrolysis 
conditions are such that pH is maintained between 6.0 and 9.0. 
(3. ) Extraction procedure according to claim 1 or 2 wherein hydrolysis 
conditions are such that temperature is maintained between 50 'C and 80"C . 
(4. ) Extraction procedure according to any one of the preceding claims 
wherein the solution is concentrated prior to sterilising filtration. 
(5, ) Extraction procedure according to ciaim 4 wherein the final solution 
is f reeze-dried. 

(6.) Extract obtained by the procedure according to any one of the 
receding claims intended to increase the thickness of the stratum oorneum 
in order to combat the detrimental effects of the environment on the 
skin, wherein it has the following characteristics : 

- dry matter ratio greater than 20 g/1, notably between 20 and 
200 g/1, more particularly between 40 and 60 g/1, 

- pH between 2 and 10, notably between 5 and 9, more particularly 
between 6.5 and 7.5, 
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- protein ratio greater than 10 g/1. notably between 10 an<5 100 
g/1, more particularly between 20 and 40 g/1, 

- total sugar ratio greater than 3 g/1, notably between 3 ana 
100 g/1, more particularly between 5 and 20 g/1. 

- molecular weight of different molecular species presenting a 
principal peak at 1300 Dal tone following a molecular filtration test 
by Fast Protein Liquid Chromatography (F.P.L.C. ). 

(7.) Extract according to claim 6 wherein the simple sugars are 
essentially glucose and saccharose. 

<€.) Extract according to claim 6 or 7 wherein the complex sugars or 
oligosaccharides are present in a proportion of 30% in the total sugar 
fraction. 

(9.) Cosmetic composition to increase the thickness of the stratum 
corneum in order to combat the detrimental effects of the environment 
on the skin wherein it contains at least a part of the extract according 
to claims 6, 7 or B. 

(10.) Procedure for the treatment of skin in order to increase the 
thickness of the stratum comeura wherein a cosmetic composition 
according to claim 9 ie applied to the skin. 

3. Detailed Description of the Invention 

This invention concerns a procedure for the extraction of plant 
active ingredients from the grains of sweet white lupin, extract obtained 
and composition using at least a fraction of this extract. 

Lupin grain is a well-known product and cultivated in particular 
for animal feed bat only from those varieties devoid of lupinin, a 
particularly toxic substance. 

The variety used in this invention is more particularly the grain 
of sweet white lupin. This definition of sweet white lupin should be 
regarded as including all species of lupin devoid of alkaloids for the 
remainder of this description. 

The objective of this invention is to propose an extract which 
regenerates the barrier role of the skin against the detrimental effects 
of the environment. 

For this reason, this extract indirectly helps combat the effect 
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of sun raye on the skin. 

This extract can be combined with cosmetic agents, creams, 
ointments, powders and solutions, for example, for practical use. 

One of the principal means of defence in an organism and of 
regeneration of the barrier function of the skin against environmental 
damage is a thickening of the stratum corneum. 

This defence process has a relatively slow response time and 
thickening of the skin takes several days to provide effective 
protection . 

It is therefore necessary to protect the epidermis in a preventive 
manner. This invention is aimed at proposing an extract which leads to 
a protective inorease in the thickness of the stratum corneum as it is 
found that this is a particularly effective process, especially for 
people with light skin exposed to sunshine. 

This extract stimulates the keratinisation reaction, as will be 
shown by the results obtained, supporting the reinforcing effect of the 
epidermal armature by thickening* 

This keratinisation reaction is a well-established and complex 
maturation process of the cutaneous tissue by means of which living 
keratlnocytes are transformed into dead cornified cells which are 
particularly effective as protection against water loss and harmful 
external conditions. 

The corneocytes occur in the form of envelopes consisting of 
intertwining proteins surrounded by a network of keratin filaments which 
together constitute the stratum comeum. 

Proteins give the stratum corneum its cohesion, and in 
particular 5 

- involucrin : this protein described by ECKERT R.L . YAFFE M.B, 
CRISH J.F (Journal of Investigative Dermatology, 1993, Vol. 5, p. 
613-617) is rich in glutamine-containlng residues (40% glutamine and 
glutamic acid) and because of this plays an important role in the 
formation of envelopes. 

Envelope formation is a slow process and involucrin initiates 
the process and stimulates its progression, the objective sought. 

The envelope formation process is linked to development of a 
network of bridged proteins (e-(g -glutayl)lysine) which makes up the 
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structure of the envelopes' molecular framework and gives the whole 
structure its stability, ana 

- filaggrin • this cell protein is eynthesised in the granular 
layer of the epidermis in the form of a phosphorylated precursor and 
has the capacity to aggregate keratin filaments* 

Moreover, this protein has a metabolic role which helps maintain 
the physical properties of the stratum corneum, as described in the 
article by WEIDENTHA1BR B. , HAUBER I., ANTON-LANPRECHT I. 
(Dermatological Research, 285, p. 111-120). 

This protein has a relatively short lifespan given the rapid rate 
of renewal of the stratum corneum but its degradation still helps 
protect against sunshine and other harmful factors. It is actually 
proteolysed rapidly to generate a concentrated group of free amino acids 
which play an important role as a screen against UV and/or as a water 
reservoir, such as PCA (pyrroliflone carboxylic acid). 

The procedure according to the invention makes it possible to 
extract the active ingredients which especially stimulate the synthesis 
or these two structural proteins. This then allows preventive treatments 
to be obtained to prepare the akin for the sun by limiting the risks 
of reasonable exposure to the sun. 

The procedure according to this invention allows active 
ingredients to be extracted which have other characteristics and other 
effects which complement the previous ones. 

This is why the extract obtained, in addition to a protective effect, 
also helps repair the stratum corneum and has an effect on the metabolism 
or epidermal lipids which help reduce water loss. 

To this end, the procedure according to the invention concerns 
the extraction of active ingredients intended to increase the thickness 
of the stratum corneum in order to protect the skin against harmful 
external factors. It is characterised in that it consists of the 
following series of steps t 

- grinding of sweet white lupin grains to obtain a flour. 

- dissolving the flour obtained in this way to a concentration 
of 5 to 20% volume in aqueous solution, 

- hydrotysing proteins in the presence Of a protease, 

- filtering the solution such that a clear solution free of 
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particles is obtained, 

- sterilising filtration to retain micro - or ganlBms, yeasts end 
moulds as well as total mesopbilic flora. 

More particularly, hydrolysis conditions are such that pH is 
maintained between 6.0 and 5>. 0 and the temperature is maintained at SOV 

to eo^C. 

According to the procedure, the solution is concentrated prior 
to sterilising filtration and even the final solution can be 
freeze -dried. 

The invention also covers the extract obtained, intended to 
increase the thickness of the stratum comeum in order to combat the 
detrimental effects of the environment on the skin. It has the following 

characteristics : 

- dry matter ratio greater than 20 g/l. notably between 20 and 
200 g/l. more particularly between 40 and 60 g/l, 

- pH between 2 and 10, notably between 5 and 9. more particularly 

between 6 . 5 and 7.5, 

- protein ratio greater than 10 g/l . notably between 10 and 100 
g/l f more particularly between 20 and 40 g/l, 

- total sugar ratio greater than 3 g/l, notably between 3 and 
100 g/l r more particularly between 5 and 20 g/l, 

- molecular weight of different molecular species presenting a 
principal peak at '1300 Daltons following a molecular filtration teet 
by Fast Protein Liquid Chromatography (F.P.L.C, ) . 

The simple sugars are essentially glucose and saccharose and 
complex sugars or oligosaccharide* are present in a proportion of 30% 
in the total sugar fraction. 

Another objective of the invention is a cosmetic composition 
which contains at least one part of said extract to increase the thickness 
of the stratum corneum in order to combat the detrimental effects of 
the environment on the skin. 

Another objective of the invention is a procedure for the 
treatment of skin in order to Increase the thickness of the stratum 
corneum characterised in that this cosmetic composition is applied to 
the skin. 

The extraction procedure will now be described and includes the 
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results of teste showing the concrete effects of the active ingredients 
present in the extract. 

Lupin grains are prepared and ground to obtain a pure lupin flour. 
Phis flour is dissolved in an aqueous preparation to a concentration 
of 5 to 201 in volume. It is poeeible to adjust the temperature of this 
solution to obtain better solubility. 

Proteins are then hydrolysed using a protease at a pH value between 
6,0 and 9.0 at a temperature between 5ut and sot more particularly. 

The hydrolysis solution is then filtered so as to remove flour 
particles and obtain a clear solution. 

The solution is then conoentrated if need be to reinforce activity. 
It can be dehydrated or freeze -dried. 

The final stage of the procedure is sterilising filtration on 
a membrane in order to limit the presence of micro- or ganisns, total 
mesophilic flora, yeasts and moulds. 

The extract obtained is characterised by the following data: 

l / dry matter ratio greater than 20 g/l f from 20 to 200 g/l, 
more particularly between 40 and 50 g/l. 

This ratio is achieved by heating in the oven at 105*C until a 
constant weight is obtained. 

2/ pH between 2 and 10. notably between 5 and 9, more particularly 
between 6.5 and 7.5, 

This value is obtained by the po tensometric method, 
3/ protein ratio greater than 10 g/l, notably between 10 and 100 
g/l, more particularly between 20 and 40 g/l, 

This ratio is obtained by the Biuret method. 
4/ total sugar ratio greater than 3 g/l r notably between 3 and 
100 g/l, more particularly between 5 and 20 g/l, 

This ratio is obtained using the 1956 DUBOIS method (Analytioal 
Chemistry, 29, No. 3, p. 35-356). 

The simple sugare are essentially glucose and saccharose. 
The complex sugars or oligosaccharides are present in a 
proportion of 30% in the total sugar fraction. 

It is useful to determine the length of glycosylated chains. The 
method used is thin layer chromatography on silica gel of this extract 
compared with control solutions : 
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- galactose, 

- glucose, 

- saccharose, 

- galacturonic acid, 

- b-glucan, 

- rhamnose, 

The migration solvent is a solution of butonol + acetic acid 4 
osraosed water. 

The developing solution consists of orcinol + sulphuric acid. 
The results are given in Figure 1. 

It is noted that the extract shows the presence of 
oligosaccharides, mono -and di- saccharides. 
5 /composition in amino acids 

The following ratios per 100 g axe given a* an indication of the 
concentrations of each of the principal amino acids : 
Aspartio Acid 5g 
Threonine 2g 
Serine 3g 
Glutamic Acid lOg 
Alanine 2 g 
Leucine 4 g 

Arginine 5 g 

6/ molecular weight of different molecular species 
The results of a F.P.L.C. molecular filtration test are given 
in Figure 2 and the graph obtained shows a main peak at 1300 Dal tons. 

After characterisation of the extract obtained, the concrete 
effects obtained will be demonstrated. 

1/Effect Of extract obtain^ on lipid mfltAho^ ffm 
The operating protocol followed consists in cultivating skin 
explanta (fragment taken from a living organism placed in growing medium) 
treated with the extract according to the invention. 

Extract concentration is 2% in volume in the form of an aqueous 
solution. 

Incubation for 48h at 37X: under an atmosphere of 5% C0 2 , 
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After incubation for 48h, the dermis and epidermis are separated 
and different categories of epidermis and their quantities are 
identified by thin layer chromatography. 



The lipid types are given in Table 1. 

Table 1 





Control 


2* Extract 


Polar lipids 


100 


79 


Ceramides 


100 


166 


Cholesterol 


100 


134 


Di and Triglycerides 


100 


120 


Ceretorosides 


100 


136 


cholesterol Sulphate 


ioo 


114 



A particularly marked increase can be seen from the results for 
the 2% extract concentration: 

- ceramides (+ 70%), 

- cholesterol (+ 30* ), 

- di and triglycerides ( + 20 %). 
Il/Stratlim romanm rAp»4-r p oten + i^ 

This test is carried out after chemical attack, in this case using 
2% lactic acid for tests. 

The results are given in Figure 3. 

Line 1 represents thickness after attack by lactic acid followed 
by 4B hour treatment with the extract obtained by the procedure according 
to the invention. A return to a thickness of 90 urn is observed, which 
is satisfactory. 

Line 2 represents thickness after 4S hour preventive treatment 
with the extract obtained by the procedure according to the invention. 
Thickness remains at least equal to the thickness of the control sample 
in spite of the effect of lactic acid after this preventive treatment. 

Line 3 represents thickness after attack Dy lactic acid r which 
reduces thickness to 60 urn. 

Line 4 represents the thickness of the control sample which is 

80nm. 

III/Keratinlsation of the epidermis or thickening of the stratum 
gflJCflfium 

Reconstituted epidermis sold under the trade name Episkin, which 
resembles human epidermis preserved in growing medium, was used for this 
test. 
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Treatment with the extract is carried out on reconstituted 
epidermis during the cell proliferation phase by adding 5% of extract 
to the culture medium for a period of 48 hours* 

After passing through a fixing fluid to block growth, control 
epidermis and treated epidermis are dehydrated and added to a resin. 
Very thin slices are cut and dyed trichromatically with haeraatein, 
ery thro sin and saffron then viewed under the microscope and photographed » 
Figures 4(A) and 4(B) show the control epidermis and treated epidermis 
respectively. 

The results of measurements (in Table 2) show a 37% increase in 
thickness, a particularly interesting result. The photographs 
illustrate a thickening of the epidermal layers and the stratum cornQum. 
The values in the table are imply comparative and were measured directly 
from photographs without talcing into account scales. 



Table 2 





Thickness of stratum 
corneum (fi) 


% increase 


Control 


80 




STRUCTURIN 2% 


BO 




STRUCTURIN 3% 


90 


12% 


STRUCTURIN 4% 


100 


25% 


STRUCTURIN 7% 


110 


37% 



iv/Water loaa 

The cutaneous barrier plays a role in maintaining the balance 
of water in the skin and any lesions which lead to greater water loss 
which increase the factor called imperceptible water loss (IWLJ. 

This factor can be determined by measuring the pressure gradient 
of water vapour which surrounds the skin. 

However, as IWL is very low, this loss of water can be increased 
by applying a detergent solution, in this case 10% Sodium Lauryl 
Sulphate . 

Tests conducted on humans were carried out by twice -daily 
application of a cream containing 70% extract obtained by the procedure 
according to the invention. 

The results given in the tables in Tables 3, 4 and 5 show the 
results from 6 volunteers between DO and D14. 
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Table 3 



Volunteers 



Mean 



MSD 



DO 



4.1 



11.5 



11.3 

a. 5 



6.3 



9.2 



6.9 



l.D 



~dXT~ 
~T7T 



21.8 



1476" 



10.3 



12.4 



13.7 



2.1 



Table 3 gives the mean and standard deviation fox this mean on 
an untreated but washed area so that IWL increases with time, the intended 
effect. 
Table 4 



Volunteers 



Mean 



MSD 



DO 



3.7 



15.6 



19.1 



7.9 



6.fl 



10.1 



10.5 

~TT2~ 



D14 



5,1 



18.8 



13.6 



12.4 



8.1 



11.5 



11.6 



1.8 



Table 4 shows the mean and standard deviation for this mean on 
a washed area and treated with the cream containing the extract. 
Table 5 



Volunteers 



Mean 



DO 



0.0 



0.0 



0.0 



0.0 



D14 



-0.9 



-34.2 
-53.8 



0.0 



0.0 



MSD 



0.0 



0.0 



-8.6 



-4.0 
-15.3 



-19.5 



Table 5 shows the changes in the percentage in the form of the 
mean and standard deviation of this mean. 

It can be seen that application of the extract leads to 
restructuring and reinforcement of the stratum corneum which actively 
helps regulate and control cutaneous dehydration. 

V/Protei n syn thftiUfi 

Protein levels were Investigated, more particularly filaggrin 
levels. Messenger RNA monitoring wag used to this end. 

Human keratinocytes were Incubated In the presence of the extract 
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according to the invention or in the presence of a reference molecule 
which activates keratinocyte differentiation, calcium chloride in this 
case. 

Total mRNA in the presence of extract was isolated then 
reverse- transcriptase and complementary DNA were analysed. 

Fig. 5 shows that the eictract according to the invention increases 
filaggrin mRNA expression by a factor of 3,9 whereas sodium chloride 
increases this same factor by 2. a. The table gives a summary of the 
results. 

The extract stimulates the synthesis of proteins. 

The extract obtained by the procedure according to the invention 
has many characteristics which make it beneficial. 

In fact, its richness in oligosaccharides and low moleoular 
weight glutamine-containing peptides allows for good penetration, 
triggers the activity of kexatinocytee and stimulates the synthesis of 
structural proteins of the filaggrin type. 

The resulting thickening of the stratum corneum moderates water 
losses and helps combat dehydration and drying out of the skin on exposure 
to the sun. 

According to the invention as above mentioned, it makes possible 
to extract the active ingredients which especially stimulate the 
synthesis of these two structural proteins. This then allows preventive 
treatments to be obtained to prepare the skin for the sun by limiting 
the risks of reasonable exposure to the sun. 

4. Brief Description of the Drawings 

- Figure 1 is an illustration of the characterisation of 
glycosylated chains 

- Figure 2 is a graph of tests for different molecular species 

- Figure 3 is a graph of different repair potentials 

- Figure 4 shows epidermis conditions; (A) and (B) represents 
the control and treated epidermis respectively 

- Figure 5 is a graph of filaggrin mRNA levels as a function of 
treatments. 
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1. Abstract 

The invention is a procedure for extraction of active ingredients 
intended to increase the thickness of the stratum comeuro in order to 
combat the detrimental effects of the environment on the skin, 
characterised in that it is comprised of the following series of steps : 

- grinding of sweet white lupin grains to obtain a flour. 

- dissolving the flour obtained in this way to a concentration 
of 5 to 20% volume in aqueous solution, 

- hydrolysing proteins in the presence of a protease, 

- filtering the solution such that a clear solution free of 
particles ie obtained, 

- sterilising filtration to retain micro-organisms, yeasts and 
moulds as well as total mesophilic flora. 

The invention also covers the extract obtained by this procedure, 
the composition which contains it and the associated treatment 
procedure . 



3. Representative Drawing 
Figure 1 



